Objective. Personal health records (PHRs) may address the needs of children with attention deficit hyperactivity disorder. Among parents, we assessed acceptance, barriers, and intentions regarding use of PHR for their children with attention deficit hyperactivity disorder. Methods. Survey of parents from 3 practices in Rochester, NY. Stepwise logistic regression analysis explored factors predicting respondents' intentions for future use of PHR, accounting for care coordination needs, caregiver education, socioeconomic status, and satisfaction with providers. Results. Of 184 respondents, 23% had used the PHR for their child, 82% intended future use. No difference was observed between users and nonusers regarding gender, age, race, or education. Users were more likely than nonusers to reside in the suburbs (P = .03). Caregivers were more likely to plan future use of the PHR if they felt engaged as partners in their child's care (adjusted odds ratio = 2.3, 95% confidence interval = 1.2, 4.5). Conclusions. Parents are enthusiastic about PHRs. Future work should focus on engaging them as members of the health care team.
Introduction
Attention deficit hyperactivity disorder (ADHD), the most common behavioral disorder managed in pediatric primary care, affects approximately 10% of US children. 1, 2 Optimal management of ADHD requires frequent communication among parents, educators, and health care providers to coordinate environmental, behavioral, and medication interventions that are systematic and goal-directed. 3 Poorly managed or fragmented care of children with ADHD increases risks of unintentional injury, educational underachievement, and impaired interpersonal relationships, [4] [5] [6] [7] and burdens their families and communities with near-and long-term costs. [8] [9] [10] [11] [12] [13] [14] [15] Low-income children with ADHD are especially vulnerable to care fragmentation, particularly in settings with inadequate care coordination services. 16 In contrast, well-organized care for children with ADHD improves child functioning and decreases adverse events at home, in school, and in the community. In 2011, the American Academy of Pediatrics endorsed the patient-centered medical home (PCMH) as the preferred model to organize care of children with ADHD. 3 Children receiving care in PCMHs are more likely to receive medication and less likely to have difficulties participating in activities, making friends, or attending school. [17] [18] [19] [20] Ideally, children's care within a PCMH is led by personal doctors or nurses who know them well, provide consistent health care settings, and support care coordination and necessary referrals. In this structure, ADHD management can be tailored to the needs of children and their families and integrated with efforts of mental health providers, social support services, and other needed specialists. 2 Clinical decision tools integrated with electronic health records (EHR) and electronic personal health records (PHR), which parents can access from home or other settings, have been proposed as promising strategies supporting care coordination to manage children with chronic illnesses. EHR-based decision support has 565883C PJXXX10.1177/0009922814565883Clinical PediatricsRonis et al research-article2015 1 University of Rochester School of Medicine and Dentistry, Rochester, NY, USA demonstrably improved the likelihood that children with ADHD receive care that meets national guidelines for ADHD-specific visits and interval management. 21 Electronic PHR-based tools have the potential to extend those EHR-based tools by helping providers deliver personalized health information resources to parents outside office encounters, while giving parents convenient access to medication refills, appointment scheduling, and information exchange with providers. PHRs may also empower patients, improve care coordination, and support medical homes through tools for home monitoring and self-management. 22 Therefore, they may provide significant benefits for children with ADHD.
However, very few PHRs have been developed or evaluated for pediatric patients and their families, 23, 24 including families dealing with ADHD. Despite the recent proliferation of PHR platforms and types, the literature shows persistently low levels of awareness of PHRs by patients and caregivers and low levels of preparedness by providers for active engagement with PHRs. 25 This study focused on parents of children with ADHD and aimed to (a) assess parent acceptance of and barriers to use of PHRs and PHR-based tools, such as web-based monitoring scales, symptom checklists, and requests for medication refills; and (b) obtain caregiver input about best uses of PHR-based tools in the management of their children with ADHD.
Methods

Overview
We conducted a cross-sectional mixed-mode survey (by mail, Internet, and telephone) to explore caregiver attitudes, intentions, and preferences regarding PHR use for management of their child's ADHD.
Participating Practices
We recruited 3 primary care practices that use the EPIC electronic health record (eRecord) and its integrated PHR, MyChart. All 3 practices are academic affiliates of the University of Rochester and serve as continuity clinic sites for resident training. This study was reviewed and approved by the Research Subjects Review Board of the University of Rochester Medical Center.
At the time of the study, MyChart had been available to all adult patients (18 years of age and older) at all 3 sites for at least 6 months. Proxy access to MyChart was available to legal guardians of children from birth through 11 years after confirmation of eligibility by practice staff. All adolescents (ages 12 through 17) had the option of granting proxy access to adult caregivers.
Available features included appointment scheduling, secure emails to provider, refill requests, nonsensitive laboratory results, immunization records, and appointment reminders.
Subjects and Sample Size
Inclusion criteria were the following: child age 5 through 11 years at time of survey; presence of ADHD on problem list; and at least one encounter for ADHD within the previous 2 years. If more than one child in a given household met inclusion criteria, the child with the birth date closest to the date of sample selection was eligible. The respondent was the adult person (minimum age 18 years) primarily responsible the child's health care. No additional exclusion criteria were used.
Of the entire eligible population of 1441 children, a sample of 550 subjects was randomly selected. Numbers selected from each practice were proportionate to the total number of eligible participants per practice. Based on past written survey studies of these practices, we anticipated a 15% to 20% response rate to the initial mailed survey request, with up to 10% more respondents recruitable via the Internet and telephone follow-up, for a final target sample of 200 respondents. Assuming approximately 20% uptake of MyChart at the time of the survey, 26 this allowed precision of estimates within ±5%, with 95% confidence.
Survey Development and Validation
The survey was developed with input from parents of children with ADHD, health care providers experienced in the care of children with ADHD, and lay individuals, followed by pilot testing with 21 predominantly lowincome parents of children with ADHD. Questions about health service needs and interactions with providers were adapted from national surveys. [27] [28] [29] Questions regarding attitudes, behaviors, and intentions about use of PHR were adapted from a previously published survey of adults regarding their own use of PHRs, 30 and a survey of parents regarding their use of PHRs for their children. 24 The survey was developed in English, and question stems targeted a sixth-grade reading level.
Data Collection and Management
The survey was administered in waves between October 1, 2013, and February 1, 2014.
Study data were collected and managed using REDCap electronic data capture tools hosted by the University of Rochester Clinical and Translational Science Institute. 31 The survey questionnaire was self-administered via either paper-based or Web-based tools by the parent/guardian of the referent child. For participants preferring a telephone interview, project staff conducted guided telephone interviews using the same questionnaire.
Measures
Survey variables were selected for comparison with prior studies and based on their conceptual relationship, according to the Technology Acceptance Model, with caregivers' attitudes, intentions, and practices regarding use of PHRs for their children. 32 Five categories of variables (see online appendix available at http://cpj.sagepub.com/content/by/supplemental-data for details) were included: demographics/sample characteristics and attitudes regarding specific MyChart features; intentions regarding MyChart use; and interactions with health care providers. Information regarding the child's age, gender, and primary care practice was obtained from eRecord.
Data Analysis
Data were analyzed using SAS version 9.3 for Windows. Bivariate analyses explored the relationship between individual items and intent to use MyChart in the future. Pearson χ 2 analyses or Fisher's exact test (if cell size <5) were used for most comparisons. Variables with a P value of <.10 in bivariate analyses were included in a stepwise logistic regression analysis to build the most parsimonious model for factors related to respondents' likelihood of using MyChart in the future. For multivariable analyses, parents were included only if they responded to a survey question about whether they planned to use MyChart in the future.
Results
Sample and Response Rates (Figure 1)
Of the initial eligible population of 1441 children who met inclusion criteria, 43 were excluded because a second child in the same household was eligible. We mailed 550 surveys, and we received 183 completed questionnaires (response rate, 33%). Six respondents failed to answer the question about intent to use MyChart in the future, so a total of 177 respondents were included in the final multivariable analysis. We found no differences between responders and nonresponders with respect to referent child age, child gender, socioeconomic area of residence (urban vs suburban), or primary care practice.
Demographics/Sample Characteristics ( Table 1) Three quarters of referent children were male and most respondents were mothers of referent children.
Respondents were 52% Black, 26% White, and 17% Hispanic. Most had completed at least a high school education (79%). The majority of the children used medications for their ADHD (72%) and received additional therapies (56%). At the time of the survey, 41 respondents (23%) had used MyChart for their child. MyChart users were more likely to reside in the suburbs (34%) than nonusers (13%, P = .03), but did not differ significantly from nonusers with respect to respondent gender, age, race, education, or intentions to use MyChart in the future (P > .05).
Access and Barriers to Use of MyChart
Among respondents who previously used MyChart for their child, 59% used it more than once. Respondents most often accessed the service from their home computer (50%) or smartphone (33%). They most frequently used it to review children's immunization records (76%), view records for reasons other than immunizations (59%), and refill/view medications (37%). Among users, 40% strongly agreed that MyChart was easy to use; although 8% strongly disagreed, even these reported that they intend to continue using the service. The 142 MyChart nonusers most frequently reported as barriers to use lack of awareness about the service, or lack of computer or internet access (Table 2 ), but they rarely reported either discomfort sharing medical information on the Internet or lack of computer literacy. Other barriers to MyChart use included password or access code problems, and lack of time. Table 3 shows that even nonusers considered service features of MyChart potentially useful or very useful (mean score of 3.1 or higher). Overall, their responses were very similar to those of MyChart users, despite some statistically significant differences. Those intending to use MyChart in the near future were significantly more likely to perceive ADHD-relevant features to be useful or very useful in their child's care (P < .01).
Attitudes Regarding Specific MyChart Features
Over 60% of caregivers (users and nonusers) agreed to allow teacher input into records. While those reporting discomfort with sharing medical information over the Internet favored this feature significantly less (P < .01), 40% of those not comfortable would still permit teachers to provide information to providers via MyChart if the teacher could not view children's records.
Interactions With Health Care Providers
Responding to the question, "Who provides care for your child's ADHD?" respondents identified primary care providers (54%), behavior and development specialists (8%), or mental health specialists (6%). Some children obtained care from 2 of these providers (10%), or all 3 (3%). Additionally, 18% of respondents identified other sources of care, including teachers (10%), counselors, and school therapists. About half of the children in the study (56%, n = 98) received physical therapy, speech therapy, occupational therapy, and/or mental health counseling. Among respondents needing care coordination, 70% (n = 70) could identify a person providing it. In general, caregivers expressed satisfaction with providers, reporting that they (a) always engaged families as partners in child's care (60%), (b) always respected the families' culture and values (56%), (c) always shared specific information needed by families regarding their child's care (56%), and (d) always spent enough time with the child (38%). Overall, 59% of caregivers reported interactions that met our definition of family centered care ("always" or "usually" for all 4 components).
Multivariable Model
We generated a multivariable logistic regression model predicting caregiver intentions for future MyChart use. Caregivers who reported that they perceived MyChart tools to be useful or very useful in the management of their child's ADHD had 3-fold greater odds of planning to use MyChart in the future (odds ratio = 3.01, 95% confidence interval = 1.23, 7.37). Likewise, caregivers who felt that their child's provider engaged them as partners in their child's care had 2.32 times higher odds of planning to use MyChart (95% confidence interval = 1.20, 4.52). Caregiver race, socioeconomic status, education, child's service needs, and main provider type were not significantly associated with caregiver intentions regarding future MyChart use, and therefore were excluded from the model (Table 4) .
Discussion
This study demonstrated that in urban, largely minority families with children who have ADHD, the strongest predictors of their intentions to use an electronic PHR were (a) their perception of the usefulness of MyChart features in ADHD care management and (b) how well children's providers included them as partners in their children's care. Most caregivers (82%) were favorably disposed to use MyChart, even though uptake of MyChart after 1 year of availability was still limited. In general, parents were most interested in using it for practical tasks like scheduling appointments and refilling prescriptions.
This study was conducted within the first year of MyChart implementation, a strategic point in its introduction to our patient population. Only 23% of caregivers reported using the tool at least once for their child. Because the survey was conducted in the early introduction phase, we could obtain information from new users and potential new users that may be highly relevant to other health care systems currently engaging in PHR implementation. Because of the HITECH Act of 2009 and new incentives for achieving "meaningful use" goals, many centers are striving to engage patients and families through PHRs. Therefore, our survey data are timely and applicable in many settings. These limitations are, however, significant: 10% of the initial sample was inaccessible (partly because they were not yet enrolled in MyChart), and the survey's overall response rate was low (37%). Nonetheless, it is likely that problems encountered by users in finding and enrolling in MyChart apply to planned users of other PHR systems, and this information may help them to improve their implementation.
The most frequently reported barrier was lack of awareness of MyChart's availability, suggesting the need for better promotion of the service. In addition, participants reported program access problems, often never resolved because processes for resolution were unclear. These access problems may be linked to system security barriers. To improve performance of PHRs, it Abbreviation: ADHD, attention deficit hyperactivity disorder.
will be critical to reconcile system security needs with caregiver needs. We identified several opportunities to improve caregivers' engagement with MyChart. One third of current users viewed MyChart mainly on smart phones, and some nonusers reported that they would use their smart phone if they had access. Hence, PHR use in the future would be enhanced by better advertising of the availability of mobile applications and by optimization of key PHR tools for the mobile platform.
We found that a strong predictor of caregivers' intentions to use MyChart was how well providers included caregivers in a partnership for their children's care. Previous literature shows that user satisfaction with health care providers predicts engagement with PHRs, 32, 33 so it is possible that providers' partnering with caregivers and caregivers' use of a PHR for shared care may be mutually supportive. The future challenge is to determine how best to employ these tools to engage caregivers who do not view themselves as true partners in their child's care.
We found that 10% of caregivers identified teachers as their child's main ADHD care provider, so it is unsurprising that many indicated they would permit teacher to have input into their child's PHR. This finding highlights the importance of including teachers and other non-health care providers in interventions aimed to improve systems of care for children with ADHD.
A recent systematic review revealed that PHRs with active case management correlated with the best clinical outcomes. 34 Since case management is particularly challenging for children with ADHD, this finding may provide an important clue for optimizing services they need. PHRs may serve this population best by combining high-tech approaches to flexible care management with high-touch care from family-preferred care coordinators, such as case managers in the medical home or school therapists.
Strengths and Limitations
This study had several limitations. As discussed above, the response rate was low (33%). Our survey results depended on self-reporting by caregivers, and thus may be subject to recall bias and social desirability bias. Language or literacy barriers may have contributed to nonresponse; our results are generalizable only to English-speaking caregivers at a minimum sixth-grade reading level. Additionally, by focusing on attitudes regarding MyChart, a response bias in favor of MyChart users may have occurred, inflating estimates of MyChart uptake and underreporting of barriers to use. Because the study was cross-sectional, the data cannot be used to evaluate cause and effect, or to predict future uses of MyChart as it evolves.
By focusing only on perceptions and attitudes of parents, this survey addresses just one dimension of the multiparty dynamics that influence the ability of PHRbased tools to improve outcomes for children with ADHD. Future work needs to clarify provider perspectives, system capabilities, and the regulatory, privacy, organizational, and environmental barriers that influence PHR usability and effectiveness.
Nevertheless, this study has a number of strengths warranting consideration. The survey addressed a random sample of a defined population of school-aged children with ADHD. Demographic characteristics of referent children resembled national estimates regarding the ADHD gender distribution (our sample is 72% male, equal to national estimates) and rates of medication use (<70%). 1, 35 Therefore, findings may generalize to other urban/semiurban populations of school-aged children with ADHD.
Conclusions
Key findings from this study address the barriers and facilitators of PHR uptake by caregivers of children with ADHD in the first year of MyChart introduction. Lack of home computers or Internet access and lack of awareness about services were the most frequently reported barriers to MyChart use. Positive perceptions about MyChart's practical utility and parent engagement as partners with health care teams most strongly correlated with future plans to use the service. Respondents' enthusiasm for the potential value of PHRs supports the importance of integrating PHRs into care-coordination for children with ADHD. However, given that caregiver uptake was only 23%, it will take time to realize the full value of this technology.
Future Studies and Innovations
Future research should focus on practical implementation of PHRs as well as their impact on cost, efficiency, and quality of health care. 33 We recommend streamlining security and access functions, adapting PHRs to mobile platforms, promoting bidirectional partnerships with caregivers as members of the health care team, and including nonmedical providers such as teachers as PHR contributors. Such developments could optimize future electronic PHR tools for children with ADHD as well as for other chronic conditions.
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